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Molecular imprinting is a technique for producing the special polymers which 
are able to adsorb a special molecule or ion selectively. These polymers create the 
recognition sites in a macromolecular matrix via imprinting by using a molecular or 
ionic template. The size and three dimensional image of template and alignment of the 
functional groups to interact with the target are memorized in the macromolecular 
matrix after removing the target molecule. The complexation, copolymerization and 
removing the template after polymerization are the main steps for preparation of ion 
imprinted polymers (IIPs). The right selection of functional monomer which has high 
affinity to the ion template is important and effects directly on selectivity.  
Since the mercury shows very high affinity to sulfur, the functional monomers 
containing the sulfhydryl group can produce good stable complex with mercury. 
 The objective of this thesis is the preparation of a novel high selective Hg(II)-
imprinted polymer from 2-Mecaptoethyl amine (MEA) and study on its 
characterization and analytical application. Since the planned ligand monomer for 
complexing the mercury ion was novel and not commercially available, it had to be 
first synthesized in the laboratory. MEA is the simplest stable aminothiol and has NH2 
and SH functional groups in its two ends, which was used for synthesis of a novel 
polymerizable ligand as called N-methacryloyl-2-mercapto ethylamine (MMEA) by 
methacryloylating the amino group. Then MMEA was used for complexing the Hg(II) 
ion via the formation Hg-S bonding. The synthesized complex monomer was applied 
for preparing a polymer by radical copolymerization with methacrylic acid (MAA) 
and ethylene glycol dimethacrylate (EDMA) and AIBN as the functional monomer, 
cross-linker and initiator respectively in the presence of a binary porogen of DMSO 
and toluene. An Hg(II)-imprinted polymer was obtained after removing the mercury 
ion from the prepared copolymer that presented a good adsorption capacity and 
selectivity for mercury in comparison with some competitor ions such as Cd(II) and 
Zn(II) and CH3HgCl and with non-imprinted polymer. The Hg-imprinted polymer 
was also successfully applied for determination of Hg(II) ions in some complex 
















The structure of this thesis contains a general introduction on molecular 
imprinting and issues relevant to the research in chapter 1. Chapter 2 reports the 
experimental processes about the synthesis of N-methacryloyl-2-mercapto ethylamine 
monomer (MMEA) and then Hg(II)–N-methacryloyl-2-mercaptoethyl amine complex 
monomer (Hg(II)-MMEA) and also the preparation method of Hg(II)-imprinted 
copolymer. This chapter also contains the spectroscopic data of the synthesized 
materials and some discussion about the obtained results.  The characterization results 
of the prepared Hg(II)-imprinted copolymer in related to adsorption capacity, pH and 
kinetics of adsorption and selectivity parameters are presented and discussed in 
chapter 3. Chapter 4 describes the analytical application of the prepared Hg(II)-
imprinted copolymer in matrices of tab water and sea water samples. Chapter 5 
describes the other experiments and studies performed in this thesis contain 
complexing the methylmercury, Preparation of SPME fibers and thermal stability of 
the prepared Hg(II)-Imprinted copolymer. Chapter 6 summarizes the conclusions 
from the thesis, as well as the comments for future perspectives. IR and RAMAN 
spectra are included in the appendix. 
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MEA 是最简单稳定的氨基硫醇化合物，功能基团 NH2和 SH 在其两
端。MEA 通过氨基基团的甲基丙烯酸化合成新聚合物配体 N-甲基
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